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好氧不产氧光合异养细菌（Aerobic Anoxygenic Phototrophic Bacteria, AAPB）
是一类具有不产氧光合功能的异养细菌。这类细菌本质上跟普通的异养细菌一样
营异养生活，靠吸收环境中的营养盐和溶解有机物合成自身的细胞物质并维持正





用。但是迄今为止 AAPB 在生态学中的重要作用尚没有被完全揭示。 
本研究通过将传统的稀释法和粒径分割法与改进的 AAPB 定量手段—




生长率高出 0.50-0.53 d-1；原生动物对 AAPB 的摄食比其对普通异养细菌的摄食
高出 0.33-0.43 d-1，这不仅说明 AAPB 比普通异养细菌遭受着更大的摄食压力，
也暗示着 AAPB 在碳循环中更加的“活跃”。除此之外，AAPB 生长率与普通异
养细菌生长率的季节变化性也有不同。在冬季普通异养细菌生长速率普遍减缓，
但 AAPB 却对环境变表现出较强的耐受力，并能在冬季维持较高的生长速率。 
在中国东海和南海的调查中，AAPB 的丰度变化范围为 0.53×104 至
6.59×104cells ml-1，占到总细菌丰度的 4-6%，32 个站位的粒径分割法实验结果表
明，AAPB 在东海的生长率为 1.01±0.33 d-1，在南海的生长率为 0.58±0.13 d-1，
均高于该海区普通异养细菌平均 0.12-1.12 d-1 的生长率；原生动物对 AAPB 的摄
食率在东海为 1.02±0.38 d-1，在南海为 0.60±0.15 d-1，同样高于原生动物对普
通异养细菌 0.10-1.03 d-1 的摄食率，这样的结果表明在该海区 AAPB 有着比普通









































ABSTRACT IN ENGLISH 
 
Aerobic anoxygenic phototrophic bacteria (AAPB) are a functional bacterial 
group that contain bacterial photosynthetic reaction centers with bacteriochlorophyll a 
(Bchl a) as the main light-harvesting pigment, with which they can use sunlight for 
photosynthesis to supplement their normal heterotrophic diet of dissolved organic 
matter. Recent study suggested that in some oligotrophic gyres, AAPB represents 
approximately 2%–4% of the total bacterial community, but they contribute 4%–50% 
of the total bacterial production in oligotrophic gyres indicating AAPB significantly 
contribute to bacterial production and may take an important part in marine ecosystem. 
But the ecological role of aerobic anoxygenic phototrophy is still unclear. 
In this study, accompanied by the method of TIREM both dilution experiment 
and size fractionation experiment were conducted to calculate the growth and 
microzooplankton grazing rates on AAPB in the typical China Sea, including coastal 
water in Xiamen bay, the East China Sea (ESC) and the South China Sea (SCS) as to 
investigate the role of AAPB in marine carbon flux. 
As dilution experiment results indicated, in coastal water in Xiamen bay, the 
apparent growth rate of AAPB was 0.50-0.53 d-1 higher than that of heterotrophic 
bacteria. Considering microzooplankton grazing, the prey rate on AAPB was 
0.33-0.43 d-1 higher than heterotrophic bacteria, which meant AAPB suffered 
enhanced grazing pressure，and also implied AAPB was more “active” in carbon flux. 
In addition, seasonal changes in the growth rate of AAPB and heterotrophic bacteria 
exhibited differently. AAPB seemed less vulnerable to environmental changes and 
could still sustain a relatively high growth rate in the cold season, when heterotrophic 
bacteria slow down the growth rate. 
We analyzed 32 size fractionation experiments employed in the ECS and the 
















approximate 4-6% of total bacteria abundance. The growth rate of AAPB was 1.01±
0.33 d-1 in the ESC and 0.58±0.13 d-1 in the SCS, and microzooplankton grazing rate 
was 1.02± 0.38 d-1, 0.60± 0.15 d-1 respectively. In contrasting with that of 
heterotrophic bacteria (growth rate =0.12-1.12 d-1; grazing rate =0.10-1.03 d-1) these 
results showed a significantly high turnover rate of AAPB. By comparing the 
production rate, AAPB contributed as much as 24% of total bacteria production, most 
of which was exported to carbon cycling through microzooplankton grazing. Thus in 
spite of their low cell numbers, the rapidly growing AAPB appear to be a rather 
dynamic and a significant part of the microbial community in large parts of the 
temperate and subtropical oceans, and are likely to make a predominant contribution 
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第 1 章 前言 


















学循环中发挥作用，直到 20 世纪 70 年代中期，随着新的技术手段尤其是分子生
物学的发展和大量的海洋探索航次的实施，海洋浮游细菌在海洋生态系统中的关
键作用被逐渐揭示出来。 























图 1-1 海洋中的食物网（Pomeroy, 1974） 
Fig 1-1 The ocean food web（Pomeroy, 1974） 
 
1983 年 Azam 等人基于 Pomeroy 的理论基础提出了“微食物环”（Microbial 
Loop）的概念，指出海洋中由各种微生物构成的食物网与经典的由大型浮游植
物和鱼类构成的经典食物网不同，“微食物环”始于海洋浮游细菌对海洋中溶解





















图 1-2 海洋微食物环（Azam et al., 1983） 
















被摄食情况，如荧光标记小球（Fluorescently Labeled heat-killed Bacteria, FLB）
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